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Abstract 
Objective: In response to concerns about the health consequences of high-risk drinking by 
young people, the Australian Government increased the tax on pre-mixed alcoholic 
beverages (‘alcopops’) favoured by this demographic. We measured changes in admissions 
for alcohol-related harm to health throughout Queensland, before and after the tax 
increase in April 2008. 
Methods: We used data from the Queensland Trauma Register, Hospitals Admitted Patients 
Data Collection, and the Emergency Department Information System to calculate alcohol-
related admission rates per 100,000 people, for 15 – 29 year-olds. We analysed data over 3 
years (April 2006 – April 2009), using interrupted time-series analyses. This covered 2 years 
before, and 1 year after, the tax increase. We investigated both mental and behavioural 
consequences (via F10 codes), and intentional/unintentional injuries (S and T codes). 
Results: We fitted an auto-regressive integrated moving average (ARIMA) model, to test for 
any changes following the increased tax. There was no decrease in alcohol-related 
admissions in 15 – 29 year-olds. We found similar results for males and females, as well as 
definitions of alcohol-related harms that were narrow (F10 codes only) and broad (F10, S 
and T codes). 
Conclusions: The increased tax on ‘alcopops’ was not associated with any reduction in 
hospital admissions for alcohol-related harms in Queensland 15 – 29 year-olds. 
 
Among young Australians, unintentional and intentional injuries due to alcohol are the 
commonest cause of hospital admission.1,2 They are also the major contributing cause of 
death.3 Young people account for 52% of all serious road injuries related to alcohol3 and for 
32% of hospital admissions for injuries from alcohol-related violence.4 Most road injuries, 
suicides, assaults and drownings in young people arise from intoxication.5 Measures to 
reduce the burden of risky alcohol use have included minimum unit pricing for alcohol,6 
taxation,7 reduction in the number of outlets selling alcohol8 and law enforcement.9,10 In a 
further measure, a tax on ready-todrink (RTD) alcohol or ‘alcopops’ was introduced in April 
2008.11 The premise was that this tax would reduce alcohol consumption among young 
people,12 as teenagers of both sexes prefer pre-mixed spirits over other forms of alcohol.13 
 There is debate about the effectiveness of this measure and whether young people either 
absorbed the price increase or changed to other alcoholic drinks, engendering no effect on 
alcohol-related harm.14–16 Alcohol sales data showed a fall in RTD beverages in the 3 
months after introduction of the tax, but with a shift to other beverages (beer and 
spirits);17 however, sales data cannot assess changes in longer-term effects of alcohol use, 
and so indicators of health outcomes, such as health service use, may be more appropriate. 
A study by Access Economics18 of the trends in alcohol-related hospital separations and 
emergency department (ED) presentations by young people across Australia found no 
decrease in these harms after the tax increase. This study was limited by a short followup 
and restricted range of mental and behavioural diagnoses, which represent only a small 
number of the alcohol-attributable conditions for which young people present.1 Among 15 
– 24 year-olds, unintentional and intentional injuries are the most common causes of 
hospital admission in Australia that are attributable to alcohol, for both males (66%) and 
females (59%).1 
Furthermore, many of these alcohol-attributable health conditions reflect the long-term 
effects of heavy drinking, which would not be affected in the few months after the 
‘alcopops’ tax increase. Finally, the analytic approach did not adjust for underlying secular 
trends. 
Studies that include all alcohol-related harms, including trauma, may be more 
representative. One study, which was confined to the Gold Coast, compared 15 – 29 year-
olds presenting to ED for alcohol-related harms, with the following ED controls: (a) 30 – 49 
year-olds with alcohol-related harms; (b) 15 – 29 year-olds with asthma or appendicitis; and 
(c) 15 – 29 year-olds with any non-alcohol and non-injury-related admissions.19 
The study covered 3 years before, and 2 years after, the ‘alcopops’ tax increase. There was 
no significant decrease in alcohol-related ED presentations in 15 – 29 year-olds, compared 
to any of the controls. There were similar results for males and females, narrow and broad 
definitions of alcohol-related harms, those under 19 years old, and visitors and residents of 
the Gold Coast.19 
However, it is possible that findings from the Gold Coast, a popular tourist destination for 
end-of-school celebrations, may not apply to elsewhere in Australia. For instance, people 
may behave differently on holiday. Thus, we aimed to measure admissions for 





We used data from the following three datasets: the Queensland Trauma Registry (QTR), 
the Queensland Hospitals Admitted Patients Data Collection (QHAPDC), and the 
Queensland-wide Emergency Department Information System (EDIS). The QTR was 
established in 1998 and covers all admissions to Queensland hospitals, following trauma 
from pre-hospital care through to hospital discharge as one injury event. It includes injury-
specific and clinical data that are not available in other health systems. The QHAPDC covers 
all admissions to Queensland hospitals, including both traumatic and non-traumatic alcohol-
related presentations. The Queensland-wide EDIS covers presentations to EDs within the 
State. During the study period, the coverage of the EDIS was expanding to include more EDs 
throughout the state. In this study, we only used those departments that submitted data to 
Queensland Health for the full duration of the study and for which information was 
available. This research was approved by Queensland Health’s Human Research Ethics 
Committee. 
 
Data were extracted from the dates 28 April 2006 to 28 April 2009, for patients aged 
between 15 – 29 years, for the following ICD-10 (ICD, 10th revision) codes in the principal 
diagnosis and/or additional diagnosis fields: F10 codes for mental and behavioural disorders 
due to alcohol; T51.0 and .9 for alcohol poisoning; Z04.0 for a blood-alcohol test; and the S 
and T codes for injury. Where present, we also extracted external cause of injury codes (e.g. 
W, X or Y codes). These give information on the cause of the injury, such as intentional 
selfharm or assault. We used both narrow and broad definitions of alcohol-related harm. 
The former included codes that are solely associated with alcohol (F10, T51.0 and .9, Z04.0); 
the latter, this narrow definition plus all the injury codes (S and T codes). We used alcohol-
attributable fractions (AAFs) to adjust for the fact that not all injuries are due to alcohol. 
AAFs assign the likelihood that any given condition has an association with alcohol, using 
previously published clinical data. Alcoholic cirrhosis, for example, has an AAF of 1.0, while 
assault has a value of 0.27. We used AAFs for external cause of injury from Australia or 
Britain, appropriate to the relevant gender and age group.20,21 Where we were unable to 
apply cause-specific AAFs, we calculated an average across all injuries of that type or used 
gender-appropriate AAFs for injuries as a whole. When we could not find some Australian 
and British AAFs, we used Swiss data.22 
Data preparation 
The trauma registry data only contained an external cause of injury code, and this was used 
to determine alcohol-related harm by applying AAFs. The hospital admission data contained 
both a primary diagnosis and an external injury code. We assigned an AAF to both codes, 
using the greater of the two for the analysis. The emergency data contained multiple 
records for the same event, either because multiple tests were requested, with each 
documented on a separate line, or multiple diagnosis codes had been assigned. Records 
indicating multiple tests that were otherwise duplicates were deleted, while those indicating 
multiple diagnosis codes were re-structured to have one record with multiple diagnosis 
fields. Where more than one diagnosis was recorded, AAFs were assigned to each diagnosis, 
and the maximum AAF was applied to the record. 
Analysis 
As presentations for alcohol-related harm may be subject to seasonal fluctuations, we 
employed time series analysis techniques to test for any significant change in the 
percentage of presentations among 15 – 29 year olds for alcohol-related harms, before and 
after the tax increase. We calculated rates for each database (QTR, QHAPDC, EDIS), the 
denominator being the resident population of Queensland.23 We used the X-11 procedure 
to identify and adjust the series for trend, seasonality and auto-correlated data errors.24 
The X-11 procedure seasonally adjusts monthly or quarterly time series, using the Census X-
11 or X-11 auto-regressive integrated moving average (ARIMA) method, based on the US 
Bureau of the Census X-11 seasonal adjustment program.24 We used ARIMA modelling to fit 
interrupted time series models, to test for any significant change in the series following the 
increase in tax while taking into account seasonal fluctuations.25 
First, ARIMA modelling is used to estimate seasonal components in the time series and 
account for autocorrelated errors, and then the interruption component is tested. This 
establishes whether the intervention adds significantly to predicting the behaviour of a time 
series, over and above the prediction derived from understanding the regular and seasonal 
components of the series. 
  
Results 
Queensland Trauma Registry data 
As solely external injury codes are recorded on this trauma registry, only the broad 
definition of alcoholrelated harm could be employed. Over the 3 years, 5319 of the 
presentations were made by males and 1013 by females, with an average age of 21.9 and 
22.2 years, respectively. The number of presentations was steady at 2041 in 2006 – 2007, 
2139 in 2007 – 2008, and 2152 in 2008 – 2009. We performed a time series decomposition 
to further investigate the rate of alcohol-related harms in 15 to 29 year-olds, by identifying 
the seasonal, irregular and trend components of the series. Figure 1 shows the original 
series, the seasonallyadjusted series that smoothes out seasonal fluctuations, and the trend 
series that removes both seasonal variation and random fluctuations from month to month. 
As differencing was not required, an ARIMA (1,0,0) (1,0,0)12 model was applied to these 
data. We found no change following the introduction of the ‘alcopops’ tax at the end of 
April 2008 (Table 1). We found similar results when we looked at males and females 
separately (Table 1). 
 
Queensland Hospitals Admitted Patients data 
Using the broad definition of alcohol-related harm (all codes), this data set showed 42,093 
male and 16,798 female admissions, over the 3 years of the study. They had an average age 
of 21.8 and 21.7 years, respectively. There were 18,160 admissions in 2006 – 2007, rising to 
19,506 in 2007 – 2008, and 21,225 in 2008 – 2009. By restricting the definition to mental, 
behavioural and related problems, there were 1089 admissions in 2006 – 2007, rising to 
1148 in 2007 – 2008 and 1324 in 2008 – 2009. 
 
As before, we applied an ARIMA (1,0,0)(1,0,0)12 model without differencing. Figure 2 shows 
that there was no change in the rate of admissions using the broad definition, following the 
increase in the ‘alcopops’ tax. Similar results were found using the narrow definition of 
alcohol-related health harm, and when males and females were analysed separately (Table 
1). 
 
Emergency department visits 
Eight emergency departments (EDs) contributed data to Queensland Health for the entire 3 
years of the study. There were 87,665 ED visits using the broad definition over the 3 years of 
the project, with little variation in the number of visits per year. The group was 71% male (n 
=62,225), with an average age of 21.5 years. As with the other databases, we applied an 
ARIMA (1,0,0)(1,0,0)12 model, again with similar results (Figure 3). There was no change 
following the introduction of the ‘alcopops’ tax, for both narrow and broad definitions of 
alcoholrelated harms, nor when we looked at males and females separately (Table 1). 
 
Discussion 
Although binge drinking in young people is a considerable public health concern, the 
effectiveness of the increase in ‘alcopops’ tax is unclear. On the one hand, the alcohol 
industry claimed that young people were substituting ‘alcopops’ with stronger alcoholic 
drinks, leading to greater rather than less harm, while on the other hand, the government 
pointed to changes in alcohol sales as evidence of effectiveness. Neither approach 
addressed the issue of health-related harms. This study may inform policy, by establishing 
whether increases in this tax targeted at particular drinks led to reduced alcohol-related 
harms, as measured by young people’s health service contacts. The results extend previous 
work restricted to the Gold Coast, and may therefore be more generalisable to the rest of 
Australia, given that the former is a popular tourist destination.19 
Using time series analysis of data from the QTR, QHAPDC and EDIS databases, we identified 
that the rate of alcohol-related presentations for 15 – 29 year olds did not significantly fall, 
following the introduction of the ‘alcopops’ legislation in April 2008. This suggests that 
although there is considerable evidence that price influences consumption at a population 
level, there is less evidence of this for tax increases targeted at specific drinks favoured by 
young people. Any approach to binge drinking in young people must, therefore, be 
comprehensive and encompass both demand and supply. 
Babor et al.9 rates the effectiveness of policy choices developed globally, to address 
problems due to alcohol. Those rated the strongest include policies to restrict affordability 
and physical availability. Increased alcohol availability leads to a greater number of related 
harms, while more restrictive policies reduce problems.9 
Particular attention has been focused on the association between liquor outlet density and 
alcohol-related harm,9,26 including accidents and assaults among young people.27 
Administrative health data have several advantages over other data sources.28 For instance, 
alcohol sales data only indicate what and how much was purchased, not who bought it, how 
it was used, or the consequences of the way it was consumed.29 Sales data cannot provide 
information on the amount of risky drinking,30 nor take into account changes in the alcohol 
content of drinks over time.31 
There are several limitations to this study. Administrative data are subject to reporting bias 
and we cannot be certain that all of the events included in the analyses were alcohol-
related, nor due to other causes such as substance use. In addition, there were minor 
changes to the ICD-10 codes, in some of the administrative data, in 2008;18 however, this 
did not affect either the narrow or broad definitions of alcohol-related harm that we used. 
Although the data from QTR and QHPADC are Queensland-wide, the EDIS data were more 
limited, as only eight EDs contributed data that could be accessed for the length of the 
study, and so be included in the analysis. These account for only one-third of the total 
number of EDs that were open by the end of the study. Because of privacy concerns, we did 
not know where the selected EDs were and therefore we were unable to calculate rates for 
their respective catchment areas. The only way to take into account population growth was 
to use estimated resident population figures for all of Queensland. On the other hand, the 
fact that several EDs opened during the course of the study, and therefore potentially 
siphoned off patients who were presenting with alcohol-related harms from one of the EDs 
included in the study, would have lowered our presentation rate. It would not explain that 
the rate remained steady during the course of the study. Therefore, any bias would have 
over-estimated, rather than under-estimated, any reduction in presentations captured by 
the study following the tax increase. A final drawback was the time taken to obtain the 
necessary approvals, and then to extract, code and link the data. This means we only have 
data up to 2009. 
 
In conclusion, the increase in tax on ‘alcopops’ was not associated with any reduction in 
alcohol-related harms in this population. Targeting one particular alcoholic drink may be less 
effective than comprehensive approaches to harm reduction that combine fiscal measures 




The data used for this study were provided through the Population Health Research 




The authors report no conflict of interest. The authors alone are responsible for the content 
and writing of the paper. 
 
References 
1. Chikritzhs T and Allsop S. Review: Trends in alcohol-related hospital use by young people 
by Access Economics. Perth: Curtin University of Technology, 2009. 
2. Elder RW, Shults RA, Swahn MH, et al. Alcohol-related emergency department visits 
among people ages 13 to 25 years. J Studies Alcohol 2004; 65: 297–300. 
3. Chikritzhs T, Stockwell T, Heale P, et al. Trends in alcohol-related road injury in Australia, 
1990 – 1997. Perth: Curtin University of Technology, 2000. 
4. Matthews S, Chikritzhs T, Catalano P, et al. Trends in alcohol-related violence in Australia, 
1991/92 – 1999/00. Perth: Curtin University of Technology, 2002. 
5. Chikritzhs T and Pascal R. Trends in youth alcohol comsumption and related harms in 
Australian jurisdictions, 1990 – 2002. Perth: Curtin University of Technology, 2004. 
6. Purshouse R, Meng Y, Rafia R, et al. Appraisal of alcohol minimum pricing and offtrade 
discount bans in Scotland. Sheffield: University of Sheffield, 2009. 
7. Collins DJ and Lapsley HM. The avoidable costs of alcohol abuse in Australia and the 
potential benefits of effective policies to reduce the social costs of alcohol. Canberra: 
Australian Government Department of Health and Ageing, 2008. 
8. Livingston M, Chikritzhs T, Room R. Changing the density of alcohol outlets to reduce 
alcohol-related problems. Drug Alcohol Rev 2007; 26: 557–566. 
9. Babor T, Caetano R, Casswell S, et al. Alcohol: No ordinary commodity: Research and 
public policy. New York: Oxford University Press, 2009. 
10. Doran CM, Hall WD, Shakeshaft AP, et al. Alcohol policy reform in Australia: What can 
we learn from the evidence. Med J Aust 2010; 192: 468–470. 
11. Hudson A. Alcopops legislation finally bubbles through Australian parliament. 
Melbourne: Hunt & Hunt, 2009. 
12. Anderson P, Chisholm D and Fuhr DC. Alcohol and global health 2: Effectiveness and 
cost-effectiveness of policies and programmes to reduce the harm caused by alcohol. The 
Lancet 2009; 373: 2234–2246. 
13. Australian Institute of Health and Welfare. 2007 National Drug Strategy Household 
Survey: First results. Canberra: Australian Institute of Health and Welfare, 2008. 
14. Chikritzhs TN, Dietze PM, Allsop SJ, et al. The ’alcopops’ tax: Heading in the right 
direction. Med J Austr 2009; 190: 294. 
15. Commonwealth of Australia. Budget paper No. 1: Budget strategy and outlook 2009 – 
10, http://www.budget.gov.au/2009-10/content/bp1/html/bp1_bst5-06.htm (2009, 
accessed 31 July 2010). 
16. Hall W and Chikritzhs T. The Australian alcopops tax revisited. The Lancet 2011; 377: 
1136–1137. 
17. Skov SJ. Alcohol taxation policy in Australia: Public health imperatives for action. Med J 
Austr 2009; 190: 437–439. 
18. Access Economics. Trends in alcohol related hospital use by young people. Canberra: 
Access Economics, 2009. 
19. Kisely SR, Pais J, White A, et al. Effect of the increase in ’alcopops’ tax on alcoholrelated 
harms in young people: A controlled interrupted time series. Med J Austr 2011; 195: 11: 
690–693. 
20. Jones L, Bellis MA, Dedman D, et al. Alcohol-attributable fractions for England: 
Alcoholattributable mortality and hospital admissions. Liverpool: North West Public Health 
Observatory, and John Moores University, 2008. 
21. National Health Medical Research Council (NHMRC). Australian guidelines to reduce 
health risks from drinking alcohol. Canberra: NHMRC, 2009. 
22. Gmel G, Bissery A, Gammeter R, et al. Alcohol attributable injuries in admissions to a 
Swiss Emergency Room—An analysis of the link between volume of drinking, drinking 
patterns, and preattendance drinking. Alcoholism Clin Exp Res 2006; 30: 501–509. 
23. Australian Bureau of Statistics. Apparent consumption of alcohol, Australia, 2008 – 09. 
Canberra: Australian Bureau of Statistics, 2010. 
24. Shiskin J, Young AH and Musgrave JC. The X-11 variant of the Census Method II Seasonal 
Adjustment Program. Washington, DC: US Department of Commerce, Bureau of the Census, 
1967. 
25. Box GEP and Tiao GC. Intervention analysis with applications to economic and 
environmental problems. J Am Statistical Ass 1975; 70: 70–79. 
26. Miller T, Snowden C, Birckmayer J, et al. Retail alcohol monopolies, underage drinking, 
and youth impaired driving deaths. Accident Anal Prevention 2006; 38: 1162–1167. 
27. Gruenewald PJ, Freisthler B, Remer L, et al. Ecological associations of alcohol outlets 
with underage and young adult injuries. Alcoholism Clin Exp Res 2009; 34: 519–527. 
28. Gallet CA. The demand for alcohol: A meta-analysis of elasticities. Austr J Agricultural 
Resource Econom 2007; 51: 121–135. 
29. Asbridge M, Mann RE, Smart RG, et al. The effects of Ontario’s administrative driver’s 
licence suspension law on total driver fatalities: A multiple time series analysis. Drugs: 
Educat Prevent Policy 2009; 16: 140–151. 
30. Wagenaar AC, Salois MJ and Komro KA. Effects of beverage alcohol price and tax levels 
on drinking: A meta-analysis of 1003 estimates from 112 studies. Addiction 2009; 104: 179–
190. 
31. Chikritzhs TN, Allsop SJ, Moodie AR, et al. Per capita alcohol consumption in Australia: 
Will the real trend please step forward. Med J Austr 2010; 193: 594–597. 
  
